Real-time in vitro measurement of intrinsic and Ras GAP-mediated GTP hydrolysis.
Ras proteins are small GTPases that exhibit high-affinity binding to GDP and GTP and hydrolyze bound GTP to GDP. The intrinsic GTPase activity of Ras proteins is accelerated by GTPase activating proteins (GAPs), which act to attenuate GTPase signaling by accelerating the conversion of bound GTP to bound GDP. Tumor-associated Ras proteins harbor single amino acid substitutions at residues Gly-12 and Gln-61 that impair the intrinsic and GAP-stimulated GTPase activity, thus rendering these mutant Ras proteins persistently GTP bound and active in the absence of extracellular stimuli. The measurement of GTP hydrolysis in vitro can provide information on the intrinsic activity of, as well as help define, the GAP specificity. Current methods to measure GTP hydrolysis in vitro use either radioactivity-based filter binding assays or measurements of GDP:GTP:P(i) ratios by high-performance liquid chromatography (HPLC). Both provide only endpoint information on the GTP-bound state, can be prone to experimental errors, and do not provide a real-time observation of GTP hydrolysis. The method we describe here uses a fluorescently labeled, phosphate-binding protein (PBP) sensor. A change of protein conformation, caused by binding to a single P(i), is coupled to a measurable increase in fluorescence of the fluorophore. Therefore, this method does allow for real-time monitoring of GTPase activity. This chapter describes the preparation and labeling of the PBP with the MDCC fluorophore and its subsequent use in the measurement of GAP-stimulated GTPase activity. We have used the Ras family small GTPase R-Ras and the GAP-related domain from neurofibromin to demonstrate the application of these protocols.